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A vacuum bottle that is intended for an electrical switching 
device includes a cylindrical body of insulating material 
closed at each end respectively by a first metal cover and a 
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which the two electrodes are separated . The bottle includes 
the second cover corresponding to the fixed electrode of the 
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VACUUM BOTTLE FOR ELECTRICAL of insulating material closed at each end respectively by a 
SWITCHING DEVICE first metal cover and a second metal cover , the vacuum bottle 

comprising a mobile electrode that passes through the first 
TECHNICAL FIELD OF THE INVENTION cover and that cooperates with a fixed electrode between a 

The present invention relates to a vacuum bottle intended 5 closed position in which the two electrodes are in contact 
to ensure the switching of an electric circuit in an electrical with each other and an open position in which the two 
switching device operating at medium voltage or high electrodes are separated . According to the invention , the 
voltage , that is to say , operating at a voltage higher than second cover corresponds to the fixed electrode of the 
1000 V. vacuum bottle and the second cover is extended by projec 

The invention also relates to an electrical switching tions intended to be connected directly with a busbar belong 
device including such a vacuum bottle for at least one of its ing to a pole of the electrical switching device . 
phases . In the present document , the term electrical switch According to one characteristic , the second cover includes 
ing device equally comprises several types of electrical a central fixed contact zone having a shape of a spherical cap 
devices such as a switch , a circuit breaker , a contactor , a fuse turned towards the inside of the vacuum bottle . According to switch , a disconnector , a recloser , etc. another characteristic , the mobile electrode includes a 

PRIOR ART mobile contact zone of rounded shape situated facing the 
fixed contact zone . The fixed contact zone has a bend radius 

A medium voltage or high voltage electrical switching greater than that of the mobile contact zone . 
device of the type described for example in the document 20 According to another characteristic , the second cover is 
EP2182536 , which is incorporated by reference in the pres made of stainless steel . According to another characteristic , 
ent document , includes a vacuum bottle that is placed , not in the vacuum bottle includes a metal fastening strap between 
the main circuit of the main switch of a phase of the the cylindrical tube and the second cover . electrical switching device , but in a parallel derivation of 
this main circuit . In normal functioning when the main 25 includes a concentric recess , turned towards the inside of the According to another characteristic , the second cover also 
switch is closed , no current passes in the derivation con 
taining the vacuum bottle . The latter is only solicited during vacuum bottle and placed between the central contact zone 
an operation of opening the main circuit by means of a and an outside zone for fastening the cover to the cylindrical 

tube . mechanism for opening the main switch , which allows the 
current to be progressively switched from the main circuit to According to another characteristic , the vacuum bottle 
the derivation , so as to open the main switch while the 30 comprises a metal screen of circular transverse section 
current circulates entirely in the vacuum bottle . It is only surrounding the mobile contact zone and which includes one 
once the main switch is open that the vacuum bottle in turn end fastened to the second cover and one opposite end that 
changes from the closed position to the open position by is free . The free end of the screen presents a bend oriented 
means of the opening mechanism . The appearance of a towards the inside of the vacuum bottle . 
switching electric arc at the main switch during the opening 35 The invention also relates to an electrical switching 
operation is thus avoided . device including such a vacuum bottle for at least one of its 

Thanks to this architecture , a current only passes through phases , the vacuum bottle being placed as derivation of a 
the vacuum bottle during the opening phase of the main main circuit of at least one phase of the electrical switching 
phase circuit and not when the main switch is closed . device . 
Furthermore , the bottle is not solicited during a closing 40 
operation of the main circuit , neither does it have to with DETAILED DESCRIPTION 
stand a potential short - circuit current . It must just be capable 
of withstanding a transient recovery voltage ( TRV ) after Other characteristics will emerge in the detailed descrip interrupting the current in the main circuit . tion that follows , made in the light of the attached drawings , The result is that , in such an architecture , the vacuum 45 in which : bottle can advantageously be simplified and designed in a FIG . 1 shows a simplified view of an embodiment of a much smaller size compared with a conventional architec vacuum bottle in closed position according to the invention , ture in which the vacuum bottle is placed for example in the along a section in a longitudinal plane , main circuit of the electrical switching device . As an 
example , such a vacuum bottle could have a transverse FIG . 2 shows a section in perspective of this vacuum 
diameter of the order of approximately 50 mm for a voltage 50 bottle . 
of 24 kV and the opening distance between the electrodes With reference to FIG . 1 , a vacuum bottle 10 includes a 
would be of the order of 7 to 12 mm . However , the reduction body 11 with a substantially cylindrical tube shape of 
in size of the vacuum bottle potentially causes greater insulating material , preferably ceramic , whose two ends are 
dielectric constraints than on a larger size of vacuum bottle . closed respectively by a first metal cover 14 and a second 

Furthermore , the documents DE4011194A1 , 55 metal cover 20. The tube 11 and the covers 14 , 20 delimit an 
WO9311552A1 , DE19933111A1 and DE4401356A1 inside switching chamber 15 in which it is possible to make 
describe different architectures of vacuum bottles . 

The aim of the invention is therefore to design a smaller The vacuum bottle 10 includes a conducting electrode 12 
size of vacuum bottle that is capable of withstanding the ( also called conducting stem ) that passes through the first 
dielectric constraints due to the reduction of its dimensions . 60 ?over 14 and is terminated in the switching chamber 15 by 
The aim of the invention is also to design a vacuum bottle a first contact zone 13. This electrode 12 is mobile along a 
that is as simple and economical as possible . longitudinal axis X of the vacuum bottle 10 and is driven in 

a known manner by a mechanism not illustrated in the 
DESCRIPTION OF THE INVENTION figures . A sealing bellows 16 partially surrounds the mobile 

65 electrode 12 to allow longitudinal movement of the elec 
These aims are achieved by a vacuum bottle intended for trode 12 while preserving the sealing of the switching 

an electrical switching device , comprising a cylindrical body chamber 15 relative to the outside . 

a vacuum . 
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A vacuum bottle usually also includes in the switching derivation circuit and not in a main circuit of the electrical 
chamber 15 a fixed electrode including a fixed contact zone , switching device and it is therefore only used during the 
which is disposed such that the mobile electrode 12 can opening operations , as indicated previously . It must there 
move between a position called closed in which the fixed fore only withstand the currents for a much shorter time . 
electrode and the mobile electrode are in contact with each 5 According to an embodiment , the second cover 20 is 
other via their respective contact zones so that a current can made of stainless steel , which is a conducting metal , eco 
pass through the vacuum bottle 10 and a position called open nomical and which moreover presents a shock resistance 
in which the two electrodes are separated . that is greater than that of copper and sufficient to be well 

According to the invention , the second cover 20 corre able to absorb the shocks on contacts with the mobile 
sponds to the fixed electrode of the vacuum bottle 10. It is 10 electrode 12. The mobile electrode 12 can also be made of 
the second cover 20 that acts as fixed electrode and that is stainless steel . The second cover 20 can furthermore present 
therefore in direct contact with the mobile electrode 12 when particular shapes , such as a reinforcement 22 turned towards 
the vacuum bottle is in closed position . The second cover 20 the inside of the vacuum bottle 10 and for example , sub 
thus advantageously fulfils a dual function : ensuring sealing stantially V shaped as indicated in the figures . This rein 
of one of the two ends of the vacuum bottle 10 and ensuring 15 forcement 22 is concentric , placed between the central fixed 
electrical contact with the mobile electrode 12. Thanks to the contact zone 23 around the longitudinal axis X and the 
invention , the number of parts involved in manufacturing outside attachment zone of the cover 20 to the cylindrical 
the vacuum bottle 10 is thus reduced , as there is no need for tube 11. It very easily makes it possible successfully to 
a fixed electrode as such . This solution is therefore simpler centre the cover 20 relative to the cylindrical tube 11 thanks 
and more economical . 20 to the toroidal fastening strap 25 ( see next paragraph ) and 

During the opening phase , the appearance of a transient better to resist the pressure difference between the vacuum 
recovery voltage ( TRV ) causes a high electrical field in of the inside of the bottle 10 and the pressure outside the 
certain regions of a vacuum bottle that includes ridges . In the bottle 10 in the tank of the electrical switching device . 
present case , this problem is compounded because of the However , it is difficult to braze the cover 20 in stainless 
small dimensions of the vacuum bottle . This is why the 25 steel directly onto the ceramic of the cylindrical tube 11 , 
mobile contact zone 13 of the mobile electrode 12 is not flat because , when cooling , the stresses at the brazing joint 
as in the usual solutions , but is of rounded shape , so as to would be too significant and could cause cracking of the 
avoid excessively pronounced angles and ridges . This solu ceramic of the tube . In order to avoid this problem and to 
tion makes it possible to avoid peaks and gives better improve the attachment of the second cover 20 to the 
distribution of the electrical field over a larger part of the 30 cylindrical tube 11 , the vacuum bottle 10 can include a 
mobile contact zone 13. The mobile contact zone 13 presents fastening strap 25 that is placed between one end of the 
for example a dome that can be partially spherical or cylinder 11 and the second cover 20. This fastening strap 25 
elliptical , as shown on the figures . Furthermore , the as has a torus shape and is preferably made of copper , which 
verse diameter of the mobile contact zone 13 , that is to say , makes it possible on one hand to attach it by brazing to the 
the diameter of a transverse section along a plane perpen- 35 tube 11 and on the other to braze it easily against the outer 
dicular to the longitudinal axis X is globally greater than the perimeter of the second cover 20 without inducing stress , 
transverse diameter of the rest of the mobile electrode 12 , because of the ductility of the copper after passing at high 
which results in the mobile contact zone 13 forming a sort temperature in the furnace . As indicated above , the fastening 
of excrescence ( or a ball ) at the end of the mobile electrode strap 25 also makes it possible successfully to centre the 
12 . 40 cover 20 thanks to the recess 22 , which is disposed to be 
Likewise , the second cover 20 comprises a contact zone positioned just inside the fastening strap 25 . 

23 , called fixed contact zone , that can be substantially The vacuum bottle 10 also comprises a protective metal 
circular and that occupies the central part of the second screen 17 , one of whose ends is fastened to the second cover 
cover 20 around the longitudinal axis X. This fixed contact 20. This protective screen 17 has a circular transverse 
zone 23 is situated facing the mobile contact zone 13 of the 45 section and extends along the longitudinal axis X so as to 
mobile electrode 12 so as to be able to open and close the surround the mobile contact zone 13. It comprises on one 
vacuum bottle 10. According to one embodiment , the fixed side a first end that is therefore attached by brazing to the 
contact zone 23 presents a rounded cap shape turned towards strap 25 and to the tube 11 , and on the opposite side , an end 
the inside of the vacuum bottle 10 , for example , a spherical that is free . Other secondary screens not illustrated can also 
cap shape whose curve radius , that is to say the radius of a 50 be envisaged , such as for example a screen protecting the 
longitudinal section along a plane passing through the bellows 16 . 
longitudinal axis X is significant and greater than the curve Furthermore , in order to improve the distribution of the 
radius of the mobile contact zone 13 facing it , which allows electric field , the invention also provides that the free end of 
better dielectric strength . As an example , it is possible to the screen 17 is terminated by a bend 19 , which avoids 
envisage a curve radius of approximately 50 mm for the cap 55 having a ridge at this free end . This bend 19 is preferably 
of the fixed contact zone 23 and approximately 15 mm for oriented towards the inside of the bottle . 
the end of the mobile contact zone 13 . The second cover 20 is extended on two opposite sides by 

In order to reduce the electrical field as much as possible , projections 21 that are intended to be in direct contact with 
more sophisticated rounded shapes are possible for the a busbar 29 belonging to one pole of the electrical switching 
contact zones 13 and 23 , for example by associating several 60 device in which the vacuum bottle 10 is installed , in par 
curve radii ( Rogowski , Borda type profiles ) as indicated in ticular to the derivation circuit of one pole if the vacuum 
the figures for the mobile contact zone 13 . bottle is placed in a parallel derivation of the main circuit of 

The fact of having the two contact zones 13 , 23 that are the electrical switching device . In the embodiment 
not flat theoretically causes a reduction of the surfaces that described , the projections 21 are perpendicular to the cover 
are in contact and thus increases the contact resistance when 65 20 and the metal bar 29 is fastened to the projections 21 of 
the bottle 10 is in closed position . However , this is accept the second cover 20 for example thanks to a screw 27 
able in the present case , as the vacuum bottle is placed in a passing through the bar 29 and inserted through two orifices 
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24 of the projections 21. The vacuum bottle 10 can therefore 4. The vacuum bottle according to claim 3 , wherein the 
very easily be electrically connected as derivation of the fastening strap is made of copper and the second cover is 
main circuit of at least one of the phases of the electric made of stainless steel . 
switching device . 5. The vacuum bottle according to claim 1 , wherein the 

The invention claimed is : vacuum bottle comprises a metal screen of circular trans 
1. A vacuum bottle intended for an electrical switching verse section surrounding the mobile contact zone and 

which includes one end fastened to the second cover and one device , comprising 
a cylindrical body of insulating material closed at each opposite end that is free . 

end respectively by a first metal cover and a second 6. The vacuum bottle according to claim 5 , wherein the 
metal cover , the vacuum bottle including a mobile 10 free end of the screen presents a bend oriented towards the inside of the vacuum bottle . electrode that passes through the first cover and that 
cooperates with a fixed electrode between a closed 7. An electrical switching device , comprising at least one 
position in which the mobile electrode and the fixed vacuum bottle intended for the electrical switching device , 
electrode are in contact with each other and an open including a cylindrical body of insulating material closed at 
position in which the mobile electrode and the fixed 15 each end respectively by a first metal cover and a second 
electrode are separated , wherein the second cover cor metal cover , the vacuum bottle including a mobile electrode 
responds to the fixed electrode of the vacuum bottle and that passes through the first cover and that cooperates with 
includes projections intended to be connected directly a fixed electrode between a closed position in which the 
with a busbar belonging to a pole of the electrical mobile electrode and the fixed electrode are in contact with 
switching device , each other and an open position in which the mobile 

wherein the second cover includes a central fixed contact electrode and the fixed electrode are separated , wherein the 
zone having a shape of a spherical cap turned towards second cover corresponds to the fixed electrode of the 
an inside of the vacuum bottle , wherein the mobile vacuum bottle and includes projections intended to be 
electrode includes a mobile contact zone of rounded connected directly with a busbar belonging to a pole of the 
shape situated facing the fixed contact zone and 25 electrical switching device , wherein the second cover 
wherein the fixed contact zone presents a curve radius includes a central fixed contact zone having a shape of a 
greater than that of the mobile contact zone . spherical cap turned towards an inside of the vacuum bottle , 

wherein the mobile electrode includes a mobile contact zone 2. The vacuum bottle according to claim 1 , wherein the 
second cover also comprises a concentric recess , turned of rounded shape situated facing the fixed contact zone and 
towards the inside of the vacuum bottle and placed between 30 wherein the fixed contact zone presents a curve radius 
the central contact zone and an outside zone for fastening the greater than that of the mobile contact zone , 
cover to the cylindrical body . the vacuum bottle being placed as derivation of a main 

3. The vacuum bottle according to claim 2 , wherein the circuit of at least one phase of the electrical switching 
device . vacuum bottle comprises a metal fastening strap between the 

cylindrical body and the second cover . 
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